This research is focused on proteolysis and total antioxidant capacity of proteins of white brined cheese prepared from overheated (90 °C, 10 minutes) cow milk. White brined cow cheese of overheated milk went through specific proteolytic changes during ripening that were result of high level of whey proteins incorporated into the gel matrix. Specificity was reflected through the relatively low level of soluble nitrogen fractions, the intensive and continual decrease of α s -caseins up to 15.42 % of initial content, slow degradation of β-casein throughout the whole ripening period and high level of proteolytic products tightly bounded into gel matrix. Strong negative correlations (-0.97, -0.98 and -0.91; p<0.05) between ripening time and resudual α s -caseins, β-casein and low molecular weight products were observed. Proteolysis also affected the total antioxidant capacity of both water soluble and water insoluble nitrogen fractions, but to different extents and with different trends. Total antioxidant capacity of water insoluble fraction increased slowly during the whole ripening period, wherease significant improvement of total antioxidant capacity of water soluble fraction started after 30 days of ripening. These findings could be useful for better understanding and control of the white brined cow cheese production.
Introduction
White brined cheese is the most consumed type of cheese in South-East European countries and is most commonly made from heated cow milk. Specificity of this type of cheese is that ripening occurs in brine, usually for one or two months. The most important biochemical process that occurs during ripening of cheese is proteolysis. Several factors including type and characteristics of milk, heating conditions of milk, curd processing and ripening conditions have significant influence on the level of proteolysis and thus on cheese properties (Maćej et al., 2007) .
It is known that heating alters the coagulation properties of milk and interferes in ripening of cheese due to inactivation of endogenous enzymes, destruction of the natural microflora and alteration of the accessibility of the substrates by exogenous hydrolytic enzymes (Benfeldt and Sorensen, 2001 ). The influence of heating on proteolysis is determined by the level of temperature and duration of heating. It is well known that heating of milk above 70 °C induces denaturation of proteins, their re-assotiation into the so-called whey protein-casein complexes (WP-CN) mainly throught disulphide and hydrophobic interactions (Maćej et al., 2007; Considine et al., 2007) . WP-CN complexes could be formed between serum proteins and caseins, mostly between β-lg, α-la and κ-CN (Considine et al., 2007) . These complexes could form molecules of major whey proteins alone, but also other whey proteins and caseins (a part of α s -and β-CN) could be incorporated in them (Chevalier et al., 2009) . A part of heat-induced WP-CN complexes are distributed on casein micelles (e.g. micellar complexes) and are consequently involved into the cheese matrix, whereas a part of so-colled soluble complexes are distributed into the whey. Their formation, composition and distribution are influenced by several factors such as milk type, milk composition, pH and heating conditions (Vasbinder and de Kruif, 2003; Pesic et al., 2012 Pesic et al., , 2014 . Incorporation of whey proteins into gel matrix increased yield and nutritive value of cheese. Since whey proteins are more resistant to proteolysis than caseins (Trujillo et al., 2002) , their incorporation into the cheese matrix might affect proteolysis.
Several studies carried out in the past 15 years clearly showed that cheeses and the other fermented milk-based products contained a large number of bioactive proteins and peptides including those with ACE-inhibitor, antimicrobial, immunostimulatory and antioxidant activity (Möller et al., 2008; Corrêa et al., 2011; Pattom and Hongsprabhas, 2013) . According to the current knowledge, a large part of antioxidant proteins and peptides originate from milk itself but most of them were formed during cheese production. Intact caseins were shown to possess antioxidant activity (Power et al., 2013) . The proposed mechanism of antioxidant activity of caseins was the quenching of free radicals by the oxidation of amino acids in caseins. Parella et al. (2012) recognized mild heat treatment of milk as a stage of cheese processing during which antioxidant peptides could be released. However, cheese ripening and proteolysis as the most complex process that occurs during ripening was identified as the major stage of their formation (Korhonen and Pihlanto, 2003) . Antioxidant peptides are mostly derived from caseins due to the action of peptidases released from both, starter and non-starter lactic acid bacteria (Rival et Gupta et al., 2009 ). However, proteolysis of white brined cheeses prepared from overheated milk has not been sufficiently investigated. So far the antioxidant properties of proteins of white brined cheese, especially those prepared from overheated cow milk were not reported. Furthermore, the object of the most of previosly reported studies was the water soluble protein fraction of cheese. Since several different factors, including amino acid composition, amino acid position in the protein sequence, three-dimensional structure and molecular weight of proteins, their hydrophobicity and the degree of formation of Maillard products (Diaz et al., 2003; Elias et al., 2008 ; yates et al., 2010; Ž i li ć et al., 2012) may influence antioxidant properties of proteins, it could be assumed that water insoluble fraction which represents majority of cheese proteins also exibits antioxidant capacity. Thus, the aims of this study were to characterize proteolysis of white brined cheese prepared from overheated cow milk, to determine the antioxidant capacity of water soluble and insoluble protein fractions of ripened cheese induced by proteolysis and to correlate them. These findings could provide a more realistic view of antioxidant properties of white cheese and be helpful for better understanding and production of cheeses with improved functionality. For this purpose, white cow cheese was prepared from overheated milk (at 90 °C for 10 min) and ripened for 50 days. During this period optimum maturity of this type of cheese was reached (Barac et al., 2013; Smiljanić et al., 2014).
Material and methods

Cheese making
White cheese was prepared from bovine milk according to procedure for traditional starter-free white cheeses. Fresh milk (10 L) was heated at 90 °C for 10 min, cooled during one hour and tempered at 35 °C for 30 min. After that, 200 mg of CaCl 2 and 90 mg of chymosin per liter of milk was added. Milk was coagulated within 40 min at 32-33 °C. Once curdling was completed, the cheese mass was carefully transferred from cheese vats into the mould. After about 2 h of draining without pressing, the cheese curd was cut into pieces of 10x10x3 cm and dry salted with 3.0 % NaCl. The next day, cheese was placed into plastic cans and covered with brine (8 % solution of NaCl). Cheese was ripened during 50 days at 13 °C. Every 10 days cheese was sampled and frozen. The process of cheese making was performed in a duplicate.
Physico-chemical analyses of milk and cheese
Basic composition of milk was determined using following methods: total protein (TN x 6.38), (AOAC, 1999); dry matter (IDF, 1982) and fat (Ardö and Polychroniadou, 1999) . The pH was measured with a pH meter (Consort, Belgium). For cheese samples characterisation the following parameters were used: total nitrogen content (TN) was determined according to Kjeldahl method (AOAC, 1999) and expressed as total protein in dry matter (TP/DM), dry matter content (IDF, 1982), fat content in dry matter (Ardö and Polychroniadou, 1999) , NaCl content (AOAC, 1999). The pH of cheeses was measured using a pH meter (Consort, Belgium) in a slurry prepared by dispersing 5 g of grated cheese in 10 mL of deionised water. NaCl content was measured accoding to AOAC method (1999).
Assessment of proteolysis
Proteolysis of white brined cheese was followed by: TP/DM, water soluble nitrogen content (WSN), nitrogen soluble in 12 %TCA (TCA-SN) and in 5 % PTA (PTA-SN). WSNs of the cheeses were prepared according to the method of Kuchroo and Fox (1982) . TCA-SN and PTA-SN were prepared from water soluble fraction. All of these parameters were determined by the Kjeldahl method (AOAC, 1999) and expressed in dry matter. All determinations were made in triplicate.
Proteolysis was also monitored by SDS-PAGE electroforesis of Tris-HCl extracts, water soluble, water-insoluble fractions and pH 4.6-soluble fraction, according to the method of Fling and Gregerson (1986) . Tris-HCl extracts of cheeses were prepared and analysed as previously described (Barac et al., 2013; Smiljanic et al., 2014). Water soluble and water insoluble proteins of cheese were separated according to method of Kuchroo and Fox (1982) ; 1 mL of water soluble-fraction was dilluted with sample buffer (0.055 M Tris-HCl, pH 6.8, 2 % SDS, 7 % glycerol, 4.3 % β-mercaptoethanol, 0.0025 % bromophenol blue) in the ratio of 1:9. Water-soluble fraction was adjusted to pH 4.6 (with 0.1 M HCl or 0.1 M NaOH), filtered through 0.45 µm filter (Waters, USA). Clear solution of 4.6-soluble fraction was dilluted with sample buffer in ratio of 1:3. Unsoluble fraction was extracted in 1 mL of sample buffer (0.055 M Tris-HCl, pH 6.8, 2 % SDS, 7 % glycerol, 5 % β-mercaptoethanol, 8 % urea 0.0025 % bromophenol blue) for one hour in ultra sound bath and centrifuged for 15 min at 16.000 x g. Supernatant was dilluted with sample buffer in ratio of 1:5.
Total antioxidant capacity
The extract of water soluble proteins and insoluble fractions for determination of total antioxidant capacity was prepared according to the same procedure reported in previous section. To further remove any impurities the obtained extract of water soluble proteins was filtered through 0.45 µm pore size filter (Millipore, Billerica, MA, USA) and was lyophilized. To remove any residual lipids, the water insoluble fraction was treated with n-hexane for one hour, filtered through Whatman No.1, dried at room temperature overnight and lyophilized.
The total antioxidant capacity of these fractions was measured based on the QUENCHER method described by Serpen et al. 
Statistical analysis
All measurements were performed in triplicate. Data were subjected to one-way analysis of variance (ANOVA) with IBM-SPSS v20 software and the comparison of means was done by Tuckey's test at P<0.05. In addition, Pearson's correlation was performed to appreciate and interpret interactions between the variables through the linear correlation coefficient. Principal Component Analysis (PCA) (Gaze et al., 2015) was performed using Pearson correlation. Means values of the physicochemical measurements were used. The matrix data set was composed of 6 lines (the samples) and 12 columns (the values of the different analyses). The data were auto scaled before the analysis.
Results and discussion
Compositional analysis
Fresh cow milk had a pH of 6.67 and contained 4.1 g/100 g of fat, 3.68 g/100 g of protein and 14.06 g/100 g of dry matter. The changes detected in gross composition and pH during ripening of white brined cheese prepared from overheated cow milk are presented in Table 1 .
The composition of fresh cheese indicates that heat treatment used for this investigation significantly affected gross composition of the cheese. Fresh cheese had lower values of DM, but higher TP/DM and F/DM than values of white brined cheeses from pasteurized milk reported by Hayaloglu et al. (2004) . The average DM of fresh cheese was 42.39 g/100 g. Higher moisture content of fresh cheese prepared from milk indicated that cheese gel network formed from overheated milk was more hydrophilic than those prepared from pasteurized milk. Such hydrophilic network bounded water tightly and allowed easier diffusion of salt during ripening up to 3.02 (50-days old cheese). Proteolysis had no significant (P>0.05) influence on DM throughout 50 days of ripening while the 50 daysripened cheese had 41.97 g/100 g of DM. However, TP/DM decreased during proteolysis (37.32-32.76 g/100 g, Table 1 ). Such disagreement could be attributed to the increase of salt content in cheese dry matter. As a result of decrease of TP/DM content, F/DM increased throughout ripening and reached maximum after 50 days (56.32 g/100 g, Table 1 ).
The average pH value of fresh cheese was 6.25. Throughout 50 days of ripening pH significantly (P<0.05) decreased down to 4.87. The exceptions were 30-and 40-day old cheeses. Between these samples no significant changes of pH values were observed. The pH values obtained at the end of 50 days were slightly higher than values reported for matured (60-90-days old cheeses) East-Mediterranean traditional white brined cheeses prepared from raw and pasteurized cow milk (4.20-4.80; Variations in the nitrogen fractions of white brined cheese of overheated milk during ripening are shown in Fig 1. The average values of TP/DM and WSN of fresh cheese were 37.32 g/100 g, 2.83 g/100 g, respectively. The largest part of WSN of fresh cheese was TCA-SN whereas fresh cheese contained small amount of PTA-SN. TCA-SN and PTA-SN contents of fresh cheeses was 1.88 g/100 g, 0.1 g/100 g, respectively.
As mentioned, TP/DM decreased throughout ripening and reached minimum after 50 days of ripening (32.76 g/100 g). Such decline of TP/DM content was due to the fact that part of proteolytic products passed into brine (Güven and K araca, 2001 ). Given that no significant (P<0.05) changes between fresh and 10-day old cheeses, as well as between samples ripened for 20-40 days were observed, such decrease could be characterized as slow. However, TP/DM content was very strongly and negatively (-0.98, P<0.05) correlated with the time of ripening. Similar trend of TP/DM content was observed during ripening of cheeses from pasteurized cow milk by Güven and K araca (2001) .
In percentage terms, during 50 days of ripening protein content of fresh cheese was reduced by 12.22 %. Such reduction was much lower (more than twice) than that reported (Guven et al., 2006) for white brined cheese of pasteurized cow milk. This indicated that severe heat-treatment (90 °C, 10 minutes), due to strong chemical interactions between serum proteins and caseins, promoted formation of more compact cheese gel matrix than pasteurization which leads to slower proteolysis of cheese prepared from overheated milk and lesser diffusion of low molecular weight products of proteolysis into the brine.
As expected, decrease of TP/DM content throughout ripening was followed by the increase of WSN, TCA-SN and PTA-SN. Soluble nitrogen fractions had almost identical trends during ripening (Fig. 2) . WSN content significantly increased during 30 days of ripening and reached maximum of 14.49 g/100 g. Similarly, TCA-SN and PTA-SN increased but up to 40 days. As no starter cultures were used and severe heat treatment of milk was used, the formation of TCA-SN and PTA-SN fractions during ripening could be attributed to the peptidase activity of residual natural microflora (Moatsou et al., 2001 ). After these periods, probably due to more intensive diffusion of low molecular weight components, there were no significant changes of WSN, TC-SN and PT-SN. Consequently 
SDS-PAGE
SDS-PAGE profiles of Tris-HCl extracts, water soluble, water insoluble and the pH-4.6-soluble fractions of fresh and ripened cheeses are shown in Fig.2 . It can be seen that overheating induced incorporation of denatured form of the major whey proteins, β-Lg and α-La, as well as BSA, IgG and lactoferrin. Since intensive bands of these proteins were registered in water insoluble fraction of both fresh and ripened cheeses ( Fig.2A) , it was obvious that they were tightly incorporated into cheese gel matrix. This was confirmed with the SDS-profile of water soluble proteins of fresh cheese in which only part of BSA and IgG could be noticed (Fig. 2B) .
Fraction of α s -caseins (α s1 -CN and α s2 -CN) of fresh and ripened cheeses was registered as single band whereas β-CN was detected as two overlapped bands. SDS-PAGE analysis of cheeses clearly showed that both caseins were significantly degraded during whole period of ripening but to the different extent. During 50 days of ripening, residual α s -caseins were degraded extensively up to 15.42 % of initial content. Simultaneously, β-CN degradation progressed much more slowly and the level of unhydrolyzed β-CN was 76.88 % (Fig. 3 Intensive degradation of both major casein fractions could be explained by ripening conditions. The average pH values of experimental cheeses throughout 30 days were relatively high (6.25-5.02). Also, high and constant moisture content and low salt content in these samples were detected (Table 1 ). Such conditions obviously favored activity of both, chymosin and plasmin (Fox et al., 1993) . As a result of their action already after only 10 days a large number of low molecular peptides with the molecular weight lower than 26 kDa ( Fig. 2A) were formed and after 30 days caused an increase in LMW products by more than 100 % (Fig. 3) . Most of these products, as confirmed by comparison of SDS-PAGE profiles of Tris-HCl extracts, water insoluble fractions and water soluble fractions (Fig. 2) , remained tightly bounded on the cheese gel matrix. Besides slow growth and activity of residual non-starter bacteria which mostly produced non-protein nitrogen components (Moatsou et al., 2001 ; Vicente at al., 2000), this can be the main reason of relatively low WSN content and the so-called "specific" ripening.
After 30 days α s -CN continued to break down gradually whereas β-CN content decreased much more slowly, probably due to inactivation of plasmin at acidic pH. However, the change of residual content of both caseins was in very strong correlation (-0.97 and 0.98, P<0.05) with ripening time. As a result of further degradation (during 30-50 days) of caseins, LMW increased, but slower than it could be expected, probably due to further degradation of previously formed products into non-protein compounds (secondary proteolysis). This was consistent with the increase of TCA-and PTA-content ( Fig. 1) and supported by very strong negative correlation (P<0.05) between the changes of residual α s -CN, β-CN, LMW and TCA-SN, PTA-SN and WSN content (Table 2) . Furthermore, such observation agreed with the change of SDS-profiles of water soluble and pH 4.6-soluble fractions during 30-50 days of ripening (Fig. 2B) . Namely, these fractions were considerably less intensive in 40-and 50-day than in 30-day old cheeses.
It is well known that p-k-CN was resistant to proteolysis (Fox et al., 1993) . However, by analyzing SDS-profiles of Tris-HCl extracts and water insoluble fractions of ripened cheeses it was evident that p-k-CN was partially hydrolyzed and detected as two almost overlapped bands. Partial hydrolysis of p-k-CN occurred during initial 10 days of ripening. This was consistent with the model of heat-treated cow micelles proposed by Pesic et al. (2012 Pesic et al. ( , 2014 in which part of p-k-CN is bounded into complexes and located on the surface of micelles. This makes it accessible to enzymes, probably to plasmin (Trujillo et al., 1998) .
Fresh cheese of overheated milk had compact and firm gel network. After water extraction only BSA and IgG were released (Fig. 2B) . Proteolysis significantly affected SDS-profiles of water soluble and pH 4.6-soluble peptides (Fig. 2B) . As a result of enzyme acting, after only 10 days, gel network Figure 2 . SDS-profiles of Tris-HCl extracts, water insoluble (A), water soluble and pH 4.6-soluble protein fractions (B) of cheese prepared from overheated cow milk ripened up to 50 days became slightly softer and released α s -CN, β-CN and LMW products of hydrolysis could be observed. As bands of α-SN, β-CN were not detected on SDSprofile of 4.6-soluble fraction of 10-day old cheese it could be concluded that were a part of weakly bounded and non-hydrolyzed caseins. Water soluble α s -CN disappeared during next 10 days of ripening whereas β-CN has been degraded after 30 days of ripening. In qualitative sense, SDS-profiles of water soluble and 4.6-soluble fractions of 30-50-day old cheese were quite similar although there were some quantitative differences. Both types of profiles of 40-and 50-day old cheese contained less intensive peptides which confirmed the fact that more intensive secondary proteolysis occurred during 40-50 days of ripening.
Total antioxidant capacity of cheese protein fractions
As evident from previous section, large number of peptides was formed during ripening of cheese prepared from overheated cow's milk. Some of them were water soluble but major part was tightly bounded in cheese gel matrix. Some of these peptides may exert bioactivity including antioxidant activity. Furthermore, secondary proteolysis during cheese ripening also leads to the formation of other peptides with antioxidant activity (Korhonen and Pihlanto, 2003) . In addition, intact caseins and denatured whey proteins also excert antioxidant properties. Due to these facts it can be hypothesized that both, low molecular weight products formed during ripening which are soluble in water and unsoluble fraction which consist of caseins and WP-CN complexes had antioxidant properties. In this investigation total AO-activity of both fractions, water soluble (AO-WSN) and water insoluble fraction (AO-WIN), was measured and presented in Fig. 4 .
The average total AO capacity of WSN and WIN fraction of fresh cheese were significantly (p<0.05) different. Total AO-capacity of WSN was more than ten times higher than AO-capacity of WIN (32.53 mmol Trolox/kg, 3.14 mmol Trolox/kg). However, insoluble fraction represents majority of cheese proteins and the antioxidant capacity of this fraction could not be ignored. According to chemical and SDS-PAGE analysis (Figure 1 and 2) , the antioxidant properties of water soluble fraction of fresh cheese originate from weakly bounded whey proteins and products of both thermolysis and primary proteolysis. On the other hand, antioxidant capacity of water insoluble fraction encourages from proteins tightly incorporated to complex gel matrix. During ripening total AO-capacity of these fractions increased but with different trends. AO-WSN increased slightly but not significantly (at P<0.05) until 30 days of ripening. Then, the average initial AO-WSN increased more intensively, by 37.14 % (40 days ripened cheese) and 66.58 % (50 days ripened cheese). The observed trend was consistant with the change of antioxidant properties of AO-WSN of Cheddar cheese reported by Gupta et al. (2009) . By comparing the results of TCA-SN and PTA-SN contents (Table 1 ) and the SDS-profiles of water soluble fraction it could be noticed that significant increase of AO-WSN started with more intensive secondary proteolysis. This was supported by significant correlation (0.80, p<0.05) between AO-WSN and WSN content.
Throuhout ripening AO-WIN increased continually and after 50 days reached approximately three times higher average value than the one obtained for fresh cheese. The increase of AO-WIN could be attributed to proteolytic changes which made cheese gel network more able to scavenge free radicals.
Antioxidant capacities of both, water soluble and insoluble protein fractions, of 50 days ripened cheese (matured cheese) were similar or even better than several plant-based protein isolates and hydrolysates which were recognized as products with high antioxidant capacity (Žilic et al., 2012). Therefore, it could be hypothesized that consumption of matured white cow cheese could notably contribute to body's AO defence and prevention of diseases related to oxidative stress. However, further research is needed to elucidate the role of these peptides in the protective functions in human. Principal component analysis Fig. 5 (a, b) shows the principal component analysis (PCA) performed with the data gathered from physicochemical analysis of cheese samples. Two main components (PC1 and PC2) were used accounted for 95.68 % of data with a range of 82.97 % and 12.71 % for the first and second component, respectively. PC1 was associated positively with parameters which reflected proteolysis of white brined cheese as WSP, TCA and PTA as well as with antioxidant capacities of both fractions. It was also negatively associated with total amount of proteins in cheese (TP/DM), as well as with the content of major caseins (β-CN and α-CN). Furthermore, based on close grouping, it was evident that WSN, TCA, PTA, AO-WSN and AO-WIN showed association with each other. Similar association was observed between contents of a s -CN, β-CN and pH of cheeses. Thus, it could be predicted that WSP, TCA, PTA AO-WSN and AO-WIN will positively influence antioxidative capacity of whole cheese, by exerting positive influence on depended component PC1. It could also be predicted that TP/DM, pH and content of α s -CN and β-CN will have negative influence on antioxidant capacity of cheese by exerting negative influence of PC1. PC2 highlighted influence of DM. Through these two components, it is possible to separate the samples into three groups. Samples 4, 5 and 6 (30-50 days ripened cheeses) are allocated on the positive quadrant of PC1, identified by most of characteristics related to the parameters of proteolysis. The negative quadrant of PC1 generated a second group consisting of samples 1 and 2 (fresh and 10 days ripened cheeses) highly influenced by high values of parameters related to fresh cheese (pH, total protein content, a s -CN and β-CN content). PC2 generated the third group which consisted only of sample 3 (20 days ripened cheese) influenced by low DM content.
Parameters such as WSN, TCA and PTA are usually used to characterized maturity of cheeses. Given that, based on the results of PCA analyses it could be predicted that white brined cow cheeses with higher values of theese parameters had favorable antioxidant capacities.
Conclusions
The obtained results clearly showed that severe heat-treatment (90 °C, 10 min) induced specific proteolysis of white brined cow cheese. This was a consequence of high content of denatured whey proteins incorporated into cheese gel matrix as well as different nature of cheese gel matrix. Such specificity was reflected through low level of soluble nitrogen fractions, the intensive and continual decrease of α s -caseins, slow degradation of β-casein throughout whole ripening period and high level of proteolytic products tightly bounded into gel matrix. The investigated fraction had significantly (P<0.05) different total antioxidant capacity and different trends during ripening. Proteolysis induced the increase of total antioxidant capacity of both, water soluble and water unsoluble fractions. The obtained results also showed that both, content and nature of nitrogen components were essential for the antioxidant capacity.
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Proteinski profili i ukupni antioksidativni kapacitet u vodi topljivih i netopljivih proteinskih frakcija bijelog sira u salamuri u različitim fazama zrenja
Sažetak U ovom se radu razmatra proteoliza i ukupni antioksidativni kapacitet proteina bijelog sira u salamuri pripremljenog od pregrijanog (90 °C, 10 minuta) kravljeg mlijeka. U bijelim sirevima od pregrijanog kravljeg mlijeka odvijaju se specifične proteolitičke promjene tijekom proteolize, što je posljedica velike količine proteina sirutke inkorporiranih u matricu sira. Specifičnost se odražava kroz relativno nisku razinu topljivih dušičnih frakcija, intenzivan i kontinuiran pad α s -kazeina do 15.42 % inicijalne količine, spore degradacije β-kazeina tijekom promatranog razdoblja zrenja i veliki sadržaj produkata proteolize koji su čvrsto vezani u proteinsku matricu.
Uočena je jaka negativna korelacija (-0,97, -0,98 and -0,91; p<0,05) između vremena zrenja i rezidualnog α s -kazeina, β-kazeina i niskomolekularnih produkata. Proteoliza također utječe na ukupni antioksidativni kapacitet i u vodi topljive i u vodi netopljive proteinske frakcije ali u različitom stupnju. Uočen je i različit trend njihove promjene. Ukupni antioksidativni kapacitet u vodi netopljive frakcije povećava se sporo tijekom cijelog promatranog razdoblja zrenja, dok značajno poboljšanje ukupnog antioksidativnog kapaciteta u vodi topljive frakcije započinje nakon 30 dana zrenja. Ova saznanja mogu biti korisna za bolje razumijevanje i kontrolu proizvodnje kravljeg bijelog sira u salamuri.
Ključne riječi: pregrijavanje, bijeli kravlji sir, proteoliza, antioksidativni kapacitet
